Holt in 1955 provided evidence that total finger ridge count was controlled by a small number of additive genes of appreciable effect. Uchida and Soltan (1963) have suggested that, because of the great diversity of types and combinations of patterns, dermal ridge inheritance is determined by many genes spread over many chromosomes.
Penrose (1967) holds that total ridge count is an autosomal trait influenced by the sex chromosomal complement.
The mean total ridge count for males is 14498 (SD 51-1), and for females 127-23 (SD 52 5) (Holt, 1955) . The maximal atd angles vary with age; in the male over the age of 15 years the mean sum of both angles is 850, and Penrose (1963) gives the single normal as 450.
The finger and palm pattern characteristics in Klinefelter's syndrome have been described as being very similar to the pattern in normal males, with a slight tendency to more arches (Holt, 1964) . The patterns are smaller, with a low total ridge count (Forbes, 1964) , and an average total ridge count of 118 (Holt, 1964) . The number of ridges between palmar triradii a and b is reduced; the axial triradius is always placed low in the palm. Uchida, Miller, and Soltan (1964) , who analysed the finger and palm prints of 7 cases ofXXYY genotype, reported frequent arches and small patterns on the digits and palmar patterns showing 'characteristic configurations of the hypothenar area involving the presence of an ulnar triradius with loop carpel, loop radial, or arch radial pattern'. Patterns compatible with this description were reported by Robinson et al. (1964) in two cases of XXYY.
Methods and Results
A survey was made of the total male population of all hospitals for the subnormal in the Sheffield Regional Hospital Board area (henceforth referred to as 'present series'). Of the 2103 males examined, 17 were found to have chromatin-positive buccal smears, and a chromosome abnormality was discovered subsequent to blood Received January 12, 1968 . * This paper forms part of M.D. thesis, University of London. 112 culture and analysis. Finger and palm prints were obtained in 15 of the 17 cases, the other 2 cases having died before prints could be obtained. Analysis of digital patterns, total digital ridge counts, a-b ridge counts, and maximal atd angles yielded the results tabulated in Table I .
Calculations on these results show that the average total digital ridge count for both hands is 115-2, and reflects the increased number of arches in the finger patterns. Taking only genotype XXY the average becomes 121-7 (SD 55 8), genotype XXYY 91-5 (2 cases), and XXXY 104 (1 case).
The XXY genotypes showed no obvious distinctive thenar or hypothenar patterns in 9 instances; 3 however showed hypothenar radial arches.
The 2 XXYY cases showed palmar patterns; in 1 both palms showed well-differentiated hypothenar radial loops, and the right palm also had a parathenar pattern ( Fig. la and b ). Ulnar triradii, described by Uchida et al. (1964) , were noted on the left palm, and might have been extralimital on the right palm. The second XXYY patient showed no hypothenar pattern and a (t') axial triradius on the left palm; the right palm showed a large hypothenar ulnar loop associated with a (t') axial triradius ( Fig. 2a and b) .
The mean maximal atd angle for XXY was 79-83 (SD 8.72) and the average for XXYY was 98-5. Of the 30 palms, 24 (83.0%) had angles below 44°. The a-b ridge counts show that genotype XXY has a mean count (sum of both hands) of 85-1 (SD 13-9) and XXYY 87-5.
Discussion
Digital Patterns. From study of Table I an impression is gained that there is an over-all increase in the number of simple pattern types. To test this suggestion, the frequency of digital arch patterns in the present series of genotypes XXY and XXYY was compared with those of a Canadian group and their controls (Uchida et al., 1964) , as shown in Table II (Holt and Lindsten, 1964) . In certain sex chromosome anomalies, e.g. Turner's syndrome, the triradius b tends to move to the ulnar side, creating an increased distance a-b and a related increased mean ridge count (Penrose, 1963) . No specific count (Table IV) .
Maximal atd Angles. The frequency and The a-b count proved just significantly lower than distribution of the maximal atd angles in relation to that of the control group (t = 2-3; 84 d.f.; p < 005). the genotypes are shown in Table V (i) Digital Ridge Count. The decrease in pattern intensity is more clearly seen as the pooled mean values of the total digital ridge counts are followed. Thus, XY, XXY, XXXY, and XXYY have scores of 145, 120, 114, and 89, respectively. Penrose (1963) suggested that an increasing number of X chromosomes was associated with decreased, finger print intensity. Taking into consideration the raised total digital ridge count in Turner's syndrome with the findings of this analysis, Penrose's hypothesis is strongly supported. Holt and Lindsten (1964) reported the mean total digital ridge count in XO cases as 166; they also (Table VI) . However, no significant differences exist between XX, XXY, and XXYY. From this it seems that if the Y chromosome does affect the total ridge count, it does so only slightly.
(ii) a-b Ridge Counts (Sum of Both Hands). The a-b ridge count is also affected by sex chromosome aneuploidy. Holt and Lindsten (1964) (Table VII) . This shows that with in-
